S-(1,2-dicarboxyethyl)glutathione and activity for its synthesis in rat tissues.
The contents of S-(1,2-dicarboxyethyl)glutathione (DCE-GS) in several tissues of rat were determined by HPLC. The peptide was present at concentrations (nmol/g tissue) of 119 in lens, 71.6 in liver, and 27.4 in heart. It was, however, not detected in spleen, kidney, cerebrum, or cerebellum. In rat liver, DCE-GS was located primarily in the cytosolic fraction. The substrates for the enzymic synthesis of DCE-GS were GSH and L-malate. In rats, the DCE-GS-synthesizing activity was found to be highest in the liver and in the cytosol of rat liver subcellular fractions. The DCE-GS-synthesizing enzyme was partially purified from rat liver cytosolic fraction by ammonium sulfate fractionation, Phenyl Superose chromatography, hydroxyapatite chromatography, and gel filtration. The molecular mass of the enzyme was estimated to be 53 kDa by gel filtration and SDS-PAGE, showing it to be a monomeric protein. The Km values for GSH and L-malate were 2.3 and 4.0 mM at 37 degrees C, respectively. The enzyme did not utilize 1-chloro-2,4-dinitrobenzene, 1,2-dichloro-4-nitrobenzene, p-nitrophenyl bromide, trans-4-phenyl-3-buten-2-one, or p-nitrobenzyl chloride, which were substrates for previously characterized glutathione S-transferases. The isolated enzyme preparation showed no fumarase activity, which supported the conclusion that the formation of DCE-GS was not the result of a nonenzymic reaction following the synthesis of fumarate from L-malate by the isolated enzyme. The N-terminal amino acid of this polypeptide was presumably blocked since no sequence was obtained by automatic sequencing after electro-blotting onto a siliconized-glass fiber (SGF) sheet.